There were four horsemen of the Apocalypse: War, Famine, Disease and Death, a historic association which has continued into modern times. For most of history, the disease most commonly linked with this awful partnership has been typhus, and typhus has become known as the archetypal famine fever. The aetiology of the disease has, however, rarely been examined in its historical context; as a result, historians have often misinterpreted its significance. In one recent article, for example, the disease was treated as an indicator of urban famine, of the extent to which the nutritional status of the Lancashire textile operatives was reduced by the Cotton Famine of the 1 860s. 1 In the nineteenth century, however, epidemics of typhus occurred in both times of stress and times of prosperity: unlike its cousin, relapsing fever, typhus is not a primary indicator of "true, nutritional famine".
Anne Hardy produced by harvest failure and distress.3 In such social crises, patterns of human behaviour alter; and increased mobility, domestic crowding and reduced personal hygiene result in epidemics. The behaviour of epidemic typhus in the nineteenth century supports this argument: the disease survived as long as social dislocation continued to be an intermittent feature of urban life, before rising and stabilizing real wages reduced the impact of economic upheavals on the lives of the working classes.
The language of urban crisis, of subsistence crisis, and of urban famine, generally appears in the historiography of the pre-industrial world,4 and is rarely applied to the nineteenth century. Historical debates about dearth and disease in the later eighteenth and nineteenth centuries centre on long-term issues, especially that of the extent to which improving-or stationary, or regressing-nutritional status influenced longterm trends in mortality from a range of endemic and epidemic diseases.5 In this debate, the mortality crises which continued to occur in individual cities, and the diseases which caused them, have received relatively little attention.6 Yet local studies may help our understanding of the mechanics of mortality change. Recent American research shows a correlation between short-term variations in urban mortality and the business cycle. The relationship is said to hold for both major epidemics and other diseases, and to be closely related to the pattern of European immigration:7 the epidemiological peaks illustrate the pattern of social and economic dislocation. Although this model is not entirely applicable to Britain, typhus is a disease of social dislocation, and its survival as an epidemic disease in England as late as the 1860s reflects not simply or necessarily hunger, but the complex social consequences of the inherent instability of an emergent industrial economy.8
If "urban crises" are seen as continuing into the nineteenth century, the circumstances in which typhus epidemics occurred may throw further light on mortality decline, and on the role ofnutrition in this decline. This paper contends that typhus has a significance beyond nutritional levels. In terms of social history, Victorian typhus illustrates the social and economic insecurity of urban life up to the 1870s, and the way Typhus in the Victorian city in which local economic conditions helped to determine outbreaks of disease; on the medical side, typhus's independence of nutritional status explains both its unpredictable appearances, and its disappearance from England at a time when the nutritional-and, probably, the hygienic level of the "submerged tenth" remained relatively unchanged.9 I By the nineteenth century, typhus had become an essentially urban disease of sporadic outbreaks, in England and elsewhere. Throughout the century, Liverpool in particular continued to provide "a habitation and a name" for the disease.'0 Nevertheless, in the 1870s typhus mortality entered a decline which can now be seen to have been final. The social associations of typhus suggest reasons for its disappearance, but do not fully explain its epidemic pattern. In an attempt to understand why epidemic typhus disappeared in the later nineteenth century, circumstances in London, a city where the disease was almost endemic and repeatedly epidemic in the earlier part of the century, are here examined more closely. London experienced a major, but final, typhus epidemic in 1861-69. Of four previous epidemics during the century, three had been associated with economic depression, and the other with the potato famine of 1847-48.1" The epidemic of 1861 began without any obvious trigger; indeed, it began in London in December 1861, but in Lancashire in October 1862. It is clear that in the 1860s London was a city under stress; this condition was not without parallel in other English cities, but it was unrelated to any wider, national economic cnsis.
Gareth Stedman Jones has shown that there was a continuing economic crisis in London's East End in the 1860s. It began with the final decline of the silk-weaving industry, was compounded by the collapse of the Poplar ship-building industry in 1866, and its social effects were aggravated by house demolitions making way for factory-and warehouse building, improvement schemes, and railway construction. 12 The last was not limited to the East End, and in 1860 distress had been increasing generally among London's working population as a result of building trade strikes. At this time, the national economy had barely begun to recover from the effects of the Crimean War. Average real wages, which declined sharply during the war years, returned to normal in 1859-60, but were undermined by bad weather and poor harvests in 1860-2 and again in 1866-8.13 National concern focused on the Lancashire textile districts suffering from the effects of the Cotton Famine; and the crisis in London went almost unremarked, except by the medical press, hospital workers and the recently appointed Medical Officers of Health, whose duties were intimately connected with the condition of the people.'4 9 For brief recent surveys of standards of living in the later nineteenth century, and the survival of the "submerged tenth", see E. H. Hunt, British labour history 
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The London building trades strikes beginning in 1859 were among the first serious manifestations of the Nine Hours Movement which had emerged in Liverpool in 1846. In 1859, the London master builders resorted to a lock-out of those men who would not pledge themselves not to join a trade union. The strike, or lock-out, lasted from 21 July 1859 to March 1860. Twenty-four thousand men were said to have been locked out; by the end of September some 14,000 were receiving allowances from the conference ofthe trade societies.15 The allowances were far from adequate, however, and as the means and credit of the men failed, the effects of the lock-out were felt more widely: small shopkeepers, for example, instead of taking £9-10 weekly from building-trades families, took no more than £2-3. As long as there was bread, the Registrar-General observed, the children had it, but weakened, cold and ill-clad, they died in unusual numbers towards the end of the year. '6 In the spring of 1861, when the masters tried to introduce a system ofpayment by the hour, the workers struck again. This time, the strike lasted barely a month. The 1859 strike and the cold winter of 1860-1 had lowered the resources of both men and unions; such masters as Lucas and Kelk, under contract for the Great Exhibition building for 1862, were anxious to avoid any protracted argument. By 20 April, the strike was at an end.'7 The cumulative effect of the strikes was probably to weaken the economy of working class London generally. There was scarcely a district of the city in which, by 1861, these trades did not form a substantial proportion of the working population: between 7.5 and 11.5 per cent of the males over twenty years old.18 1861 also saw the beginning of clearances preparatory to three major railway projects, affecting central and east London. Typhus in the Victorian city
The impact ofovercrowding in London in the 1860s can be illuminated, to some extent, by modem research. Density in American cities has been found to have a uniformly positive and statistically significant effect on mortality. Household density is thought to aggravate such stresses as do exist in low income populations, which in certain circumstances affect mental and physical health. In nineteenth-century cities, erratic employment, nutritional deficiencies, insecure living standards, high immigration levels of people with no previous experience of urban life, and overcrowding created "optimal conditions for pervasive morbidity and high mortality".24 In the London of the late 1860s, these conditions existed in no mean degree, and were aggravated by ruthless slum-clearance and coincident depression in the working-class economy. Provincial immigration probably added to the problem. It has been estimated that immigration into London rose in 1861-71 to 331,000, over 286,000 in 1851-61. It rose again, to 498,000 in 1871-81, falling only to 402,000 in 1881-91. 25 The year 1861-62 marked the beginning of an "artificial" subsistence crisis, one not related to food shortages and excessively high prices. It was nonetheless real, and in the forms of social dislocation, increased overcrowding and rising rents, it lasted for several years, in fact until about 1870, when the initiation of new railway operations began to slacken in pace. Between 1867 and 1872, no major works were begun;26 and it was during these years that the great typhus epidemic, which had afflicted the poorer districts of the city since the end of 1861, finally came to an end.
II
Typhus, the "spotted fever" of sixteenth-century England, the "gaol fever" of the eighteenth, the "Irish fever" of the mid-nineteenth, has a long and distinguished history intimately associated with the social upheavals caused by war and famine.27 Although long confused with typhoid, the two diseases have distinct behavioural patterns: typhoid is endemic, typhus epidemic. The eighteenth century, from circa 1708 to 1815, constituted the last "great typhus period". After 1815, the disease only once attained its former scale of diffusion in Europe, in 1846-7.28 In the first half of the nineteenth century there were numerous localized outbreaks of the disease, but after 1850, except in particular circumstances ( The infectious organism of typhus, Rickettsia prowazeki, appears to be invariably louse-borne among human beings. Like dysentery, typhus appears wherever poverty, crowding and insanitary conditions prevail, in times of social dislocation, and principally in the winter months. The incubation period of the disease in man is ten to fourteen days. Infected lice invariably die, usually within seven to twelve days; and although the infection is not transmitted to their eggs, it can survive in the dust of their faeces for months or even years.35 The human louse is sensitive to temperature, preferring that of 29°C which it finds in the folds ofclothing worn by a healthy person. Lice therefore tend to leave febrile patients, and corpses, in favour of those with normal temperatures, but die in a few hours if exposed to room temperature. They are easily killed by common antiseptics, and once a typhus patient has been deloused and bathed, he cannot transmit the infection by contact to others. Case-fatality in man varies from 10 to 40 per cent in untreated cases; nineteenth-century case-mortality is estimated to have been between 20 and 45 per cent. Typhus fatality rises sharply with age, but one attack confers immunity on survivors for many years.36
Throughout the nineteenth century, however, doctors and public health officials worked in total ignorance of the true nature and origins of typhus. Typhus in the Victorian city spread by the body-louse ingesting the infected blood of the typhus patient.37 After about a week, the rickettsiae have multiplied in the louse gut and are excreted in the faeces. Healthy persons are generally infected through the skin, by scratching, and sometimes by the inhalation of dust containing dried but still viable rickettsiae. Transmission may thus occur through either individual louse infestation, or the inhalation of infected dust. Modern treatment of the disease is with a broad spectrum of antibiotics; prevention by the control or elimination of the insect vector, by reducing louse infestation to a minimum and preventing overcrowding. In 1939-45, for example, such long-acting insecticides as DDT were impregnated into clothing, and sprayed over houses and potentially infected areas.38
In the 1860s, no such certainty existed. The diagnostical distinction between typhoid and typhus, made by William Jenner in 1847-51, had become generally accepted. There was general agreement, too, over the circumstances of typhus transmission: in overcrowded localities and in times of destitution.39 The disease was broadly recognized as contagious-hence the perceived dangers of overcrowdingbut disagreement over the finer points of its behaviour continued. In particular, Charles Murchison, the greatest fever expert of the 1860s,4°thought that typhus might be independently generated, de novo, in conditions of squalor and overcrowding.41 This belief was disputed by colleagues, and gradually became discredited after Murchison's death: in many places, overcrowding and squalor were constant, whereas typhus was only occasional.42 By the 1880s, medical men still concerned with typhus were almost certain that it was transmitted exclusively by contagion, but they had no positive means of proving their contention.43
The disagreement over spontaneous generation does not invalidate Murchison's observations on the behaviour of typhus. It was generally known that typhus frequently appeared without warning, and without the traceable contacts on which contagion should depend. Murchison and typhus, and in the absence of any bacteriological certainty, differing explanations of the observed behaviour of the disease were perhaps inevitable. Observations, however, led to a fundamentally correct preventive approach to the disease, of which thorough disinfection was the basis. From its earliest days, the London Fever Hospital followed this policy with regard to typhus-"the infectious malignant fever" of the metropolis-and besides removing infected individuals, attended to the disinfection of apartments, furniture and clothing in affected localities.46 For the rest of the century this remained the accepted method of dealing with typhus, and was generally found effective, provided it was thoroughly carried out. In the district of St Olave in the 1860s, for example, houses were disinfected with Calvert's powder, carbolic acid and chlorine, and infected bedding (a recognized vehicle of typhus) was disinfected before being burnt.47 This, with the isolation of patients as far as possible, was the standard preventive treatment. Even so, the remedy was flawed. Disinfection might be incomplete, and there were often difficulties with contacts: in practice it was not easy to secure the disinfection ofpersons, and clothes, exposed to typhus. Preventive authorities frequently, and generally fruitlessly, urged the necessity of establishing houses of refuge where personal purification could be carried out.48 The London Fever Hospital early found fumigation and white-wash to be inadequate in certain areas.49 In some cases, the final remedy was closure of affected houses. In Orange Street, St Saviour, where eleven typhus cases occurred in January 1887, disinfection proved ineffectual, and the series of cases only came to an end when all the inhabitants were removed to a temporary shelter, and all the houses in the street closed.50
The recognition of typhus as a separate entity from about 1850 makes it possible here to treat it as a unified disease. This approach may be criticized on the grounds that the Registrar-General did not distinguish the disease from typhoid and simple continued fever until 1869, and that statistics and diagnoses before that date, and to some extent after it, are unreliable. There is clear evidence, however, that even before William Jenner distinguished the different fevers in 1849, many physicians were aware of their differing natures, and of the different treatments they required.5' After 1849, the distinction between these fevers was very commonly accepted and made. In his report for 1848, the physician of the London Fever Hospital outlined the clinical distinction between typhus and typhoid, and from then on, the two diseases were regularly separated in the Hospital's admissions-and mortality figures.52 From the 1850s, writers and correspondents in the Lancet commonly used "typhus" and "typhoid" correctly, and although there were still those who claimed that the two were varieties of one fever, the argument had died away by the 1 860s. The variety of factors involved in the epidemiology of typhus make unlikely any monocausal explanation of its virtual disappearance from England, indeed from Europe, in the nineteenth century. Epidemics occurred widely in Britain in between 1816 and 1819, following the end of the Napoleonic Wars, and in 1847-8, consequent on poor harvests and the potato famine. In London, there were additional epidemics in 1826, following the financial crisis of 1825; in 1836, again during major cyclical depression; in 1856, after the end of the Crimean War and coincident depression; and in the period 1862-70.57 The 1860s also saw major typhus epidemics in Liverpool (1862-67) and Glasgow (1861-70); and various lesser outbreaks in Lancashire in the autumn of 1862, during the early, acute phase of the Cotton Famine, and in Aberdeen, Greenock and Dundee. Epidemics apart, however, the disease was never entirely absent; indeed deaths from typhus continued to be registered down to 1900 (figure 1).58
Similarly, the register of admissions to the London Fever Hospital show that even during non-epidemic years, the disease was active in the city (figure 1). Although the epidemic conditions of the disease disappeared in the years after 1870, the materies morbi, ever diminishing, remained.
The distribution of typhus in London was, until the 1870s, linked to specific areas within the central, southern and eastern registration districts. Within these areas, certain localities, possibly never free from fever, were popularly designated "fever nests" from at least the 1830s;59 they were generally recognized by the public health 54 One such house, 131 Drury Lane in St Giles, was described in detail in a Lancet report of 1865 as "a capital illustration of the method of preserving typhus". A large, three-storey building with a dirty plaster front, it housed a second-hand clothes shop in the basement. A notice advertised rooms to let, notwithstanding that the whole house was full of typhus. Every room contained two or three people. The disease had begun with a second-floor family whose daughter, living in nearby Drury Court, had caught the infection from a fellow lodger there. For two months the disease spread from family to family at 131 Drury Lane, but did not interrupt the various occupations pursued under that roof, including the manufacture of trinkets for ladies' heads and dresses.64
If such houses were not cleansed and disinfected once typhus cases had occurred, infected louse faeces shaken out of clothing and bedding might lie undisturbed for years, awaiting the arrival of further non-immune occupants, or the disturbance caused by increased crowding, to generate fresh cases. As late as 1879, Dr Lovett of St Giles could declare that every outbreak of typhus in the district had been traced to Lincoln Court and Orange Court, Drury Lane.65 More than forty years earlier, Gerhard observed a similar phenomenon in Philadelphia.66 Charles Murchison's belief in the spontaneous generation of typhus, based on particular instances, also suggests that the houses themselves were implicated. 67 The role of housing in sustaining the disease was probably assisted by the rapid turnover of inhabitants in quarters such as St Giles. In 1861, for example, the London City Mission found that in one month half the families in Monmouth Court, St Giles, had been replaced.68 Unrecognized cases, particularly among children, who are not seriously affected by the disease, undoubtedly also sustained typhus in particular districts and among a particular class.69 months and months" the inhabitants were carried out dead and dying by the dozens, should not be forgotten.
60 MOAR St George-the-Martyr, 1866-7, p. 6.
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The persistence oftyphus in particular localities, and its spread into new ones,70 were determined by specific factors: the character of the population living there, their dirt and the filthy conditions of the houses in which they lived, and particularly overcrowding. Medical Officers repeatedly pointed out that overcrowding, lack of ventilation and want of cleanliness were the chief causes of the disease, and that these characterized the dwellings of the poorer classes.7' The Medical Officer for Liverpool went further. In a survey of the disease in Liverpool over the years 1862-6, he discovered that 93 per cent ofthe city's typhus deaths occurred among the weekly-wage earning class, who inhabited courts and alleys "where sanitary provisions are conspicuously absent". Of the remaining typhus deaths, 5.4 per cent took place among the small shopkeeping class, and 1.3 per cent (some 100 individuals) among scripture readers, medical men, relieving officers, pawnbrokers and undertakers, who all risked contact with typhus patients in one way or another.72
In London, weekly-wage earners constituted a large proportion of the working class, and most were in occupations that experienced seasonal slackness, with under-or unemployment. Among this class, it was a common emergency economy for families and friends to double up in accommodation.73 When a seasonal depression coincided with severe weather, the living conditions of this class deteriorated, leaving them more vulnerable to contagious disease. In the early 1 860s, increased crowding in habitations infested with typhus exposed more people to infection.
To this background of overcrowding and dirt should be added a third factor. Charles Murchison thought that overcrowding, lack of ventilation, and destitution with starvation were the most important causes of typhus.74 All writers on the subject agreed with him, including the eminent German epidemiologist, Rudolph Virchow.75 Creighton, as mentioned above, thought that supplies ofcheap food, fuel, and clothing were chiefly responsible for the virtual disappearance of the disease. Modern epidemiologists are less certain as to the relationship between nutritional standards and typhus susceptibility.76 Again, the link between typhus and nutrition is only indirect. Hungry people-who need not be starving, or even malnourished-feel the cold more. Personal hygiene is affected: cold people do not like undressing. In such conditions, lice find congenial hosts.
The spread of typhus was determined more by these factors than by actual nutritional levels. Although the disease did not spread among the middle-and upperclasses, it had no trouble in developing in well-nourished hosts when offered the 70 and the 1860s epidemic also offers ample evidence. In April 1862, two Poor Law medical officers in St George-in-the-East died of typhus; in 1866, London society was shocked by the death of the distinguished Dr Henry Jeaffreson, of St Bartholomew's Hospital, from typhus; in 1868, the Reverend Henry Lance, who had served notably during the cholera epidemic, died of typhus caught while visiting the poor. In 1869 the Lancet observed, on the occasion of the deaths of two Rotherhithe doctors from typhus, that the disease was "relentlessly" claiming many members of the profession. By 1872, typhus was "that scourge of our profession".78 Middle-class victims were almost certainly infected by inhaling contaminated dust; they never contracted relapsing fever, for which contact with the body fluid of the louse is required. 79 Poor nutrition was therefore not a primary determinant of typhus outbreaks, and typhus cannot be accepted as an unqualified indicator of urban famine. The disease continued to exist in household dust and among children in pockets where squalor maintained, and an adult population which was generally immune limited, its activities. Unusual local population movements could activate the epidemic propensity of this residual infection. Thus social distress could start the typhus sequence where indigenous disease existed, or where it was imported. But hunger or distress were not the sole causes of social dislocation in Victorian cities.
The appearance of typhus in places experiencing good times confirms the importance of dislocation, as opposed to distress. The marked revival of the disease in the East London district of Poplar in the 1860s,80 for example, was probably due to sudden, "stress" overcrowding. Poplar enjoyed a surge ofprosperity in the early 1860s, during which the numbers employed in the ship-building yards there increased from 13,000 in 1861, to 27,000 in 1865. 81 figure  1) . The epidemic of 1862-70 was almost certainly self-generated, not introduced to the city from elsewhere. The disease had been introduced from Ireland in 1847-8, and it was widely assumed by the 1860s that typhus was generally the result of Irish importation.88 In 1856, however, there was no typhus epidemic in Ireland; the London outbreak was an isolated one.89 Similarly, in 1862 there was no evidence to support a suggestion of Irish origin. The disease did not become epidemic in Ireland until 1863;90 of 992 typhus cases admitted to the London Fever Hospital in the first six months of 1862, only forty-four were Irish, and of these, all but five had lived in London for more than three months and none had recently arrived from Ireland.91 Almost all the first cases admitted were unemployed male tramps with no fixed address, who had suffered from want for many weeks. Many of them had been only a few weeks in London,92 but the ten-day incubation period of typhus indicates that they contracted it in London itself. The Irish were not responsible for introducing epidemic typhus in 1856 and 1861, nor can the decline in typhus be linked to any reduction in Irish immigration. Although the proportion of Irish-born persons living in London fell steadily after 1851, the actual numbers arriving from Ireland increased in the 1870s and 1880s. The Irish contributed 14,000 immigrants to London in the decade 1851-61; 7,000 in 1861-71; 19,000 in 1871-81; and 20,000 in 1881-91. 93 Charles Murchison argued that, while the Irish did not import typhus to London in all instances of epidemics, they contributed substantially in another way. It was well known, he wrote, that by the "immigration of the lower classes of Irish, pauperism and habits of overcrowding and personal uncleanliness-the main causes of the prevalence of typhus-have been greatly augmented in the large towns of Britain".94 In the twelve years 1855-1867, 4.9 per cent of London Fever Hospital admissions were Irish-born, against the 75 per cent who were natives of London. A high proportion of the latter were, however, children of Irish parents or of Irish extraction.95 Murchison's views were based on his experience at the Hospital. The second Medical Officer of Health for St Giles, Dr Ross, shared Murchison's view of Irish domestic habits. The Irish were, he wrote, "destitute of any notion of the proper use of the domestic appliances instituted for cleanliness and decency in towns". Ross's experience was firsthand: in the Great Wild Street-Church Street area, within the St Giles fever nest, was an Irish colony with 87 Ibid., 1862, i: 207-8. 88 Luckin, op. cit., note 34 above, pp. 106-7. 89 Bermondsey, Lambeth, St George-in-the-East, Rotherhithe and the City.100 At the end of October 1863 it was observed that several parishes had experienced marked fluctuations in the incidence of the disease, but St George-in-the-East and St Pancras furnished the "most constant and equable supply" of patients. A month later patients were still being received mainly from the south and east (from Rotherhithe, Bermondsey, Lambeth, St Saviour, and St George-in-the-East), but there were indications that the disease was spreading. More cases were arriving from Shoreditch and the City, and others were being brought in from Hackney and Kensington, which had not furnished cases for months previously.'0' By 1864, the epidemic was more generally diffused through the city, although its focus remained the poorest areas. 102 In 1865, it was prevalent in the southern and central districts, but from 1866 on, the focus shifted to the east, where it remained until the epidemic began to wane. In 1868, for example, typhus cases were coming to the Hospital principally from Stepney, Whitechapel, Shoreditch and other East End districts.'03
The London Fever Hospital's records do not provide a straightforward picture of the epidemic's distribution. Not only were milder cases generally treated at home, but although the Hospital was the only metropolitan institution for typhus victims before October 1871, cases were not automatically sent to the Hospital from all the districts in the metropolis. Some parishes preferred to save the expense of treatment and deal with cases in their own workhouse infirmaries. Significantly, Whitechapel and St Giles were both in this class.'04 Whitechapel provided perhaps the most notorious example of the practice. As its Medical Officer of Health observed in 1868, it was probably inhabited by the poorer classes to a greater extent than any other district in London;'05 it was said 96 MOAR ST Giles, 1870, p. 13. See also Lees, op. cit., note 68 above, p. 66-7. to be the centre of the metropolitan fever field. 106 In the decade 1851-60, the district contributed the largest number ofmetropolitan fever deaths, and the Lancet suspected it of playing a "too prominent" part in fostering the great 1861-70 epidemic.'07
In 1865, it was estimated that of Whitechapel's 9,000 houses, 5,000 were let out as lodging-houses, each containing an average of three families. The parish's population in 1861 was 79,000; a density of 195 persons per acre. In the Poor Law year (Lady Day, i.e. 25 March, to Lady Day) 1864-65, 37 per cent of this population received indoor or outdoor relief. 108 Until 1866, the Whitechapel authorities made no use of the London Fever Hospital, and typhus victims were treated either in the workhouse or at home. 109 Both practices contributed to the spread of infection. The Lancet's own investigations had clearly shown that the treatment of typhus victims in workhouse infirmaries resulted only too frequently in extensive "in-house" epidemics;"10 home treatment was equally recognized as only multiplying the foci of infection. Vestry policy on the treatment of typhus cases was only one element in the epidemic spread of the disease, and it was clearly not the most important." 1 ' Nevertheless, in the context of the social dislocation occurring among London's working class during the 1860s, the failure of vestries to ensure the effective isolation of cases at the London Fever Hospital contributed to the epidemic impetus.112
The waning of the epidemic in the later 1860s was not due to any change in the virulence of the disease. In a recent essay analysing the decline of typhus, Bill Luckin examined and convincingly dismissed the possibility of autonomous change in the nature of the disease."13 Explanation lies elsewhere, and in this respect the current analysis differs from the Luckin interpretation. The ending of the London typhus epidemic in 1870-1 was sudden, but no more so than in 1848 or in 1857. In both those years, contemporary observers attributed the disappearance of the epidemic to the restoration of normal market conditions. 114 In 1870-1, the situation was not so simple and Murchison, for example, had no retrospective explanation to offer. 115 Typhus in the Victorian city diminished the pool ofaccessible, non-immune potential victims;1 17 but the conclusion ofthe major railway works was probably critical. While general levels of overcrowding did not diminish, during the 1870s London experienced a period of comparative quiet and prosperity,118 which probably reduced the incidence of short-term, expediency overcrowding.
Urban crises did not disappear after 1870. Cyclical depression, unemployment and distress, aggravated by the exceptionally severe winter, returned in 1878-9.119 During the 1880s the city experienced a particularly prolonged period of social crisis, at its worst between 1884 and 1887.120 Throughout this period, overcrowding in the working class areas of the city scarcely abated. Average real wages, however, began to rise steadily,'21 and the post 1870 London crises differed from those earlier: there were no bread riots or semi-violent distress, and there were no typhus epidemics. The disease continued to decline steadily (figure 1). Yet typhus had declined substantially before. In the years 1803-15 it was markedly absent in England.'22 Between 1858 and 1860, it was so rare in London that there were serious plans to convert the London Fever Hospital into a general hospital.'23 The decline of typhus in the 1870s was not so sudden or dramatic that it was regarded by contemporaries as anything more than a temporary respite. After all, even the 70 odd deaths registered in London in 1879 and 1880 represented, in terms of contemporary calculation, some 700 cases.124 Indeed the distress in London in these years caused the Lancet to warn against the outbreak of epidemics.'25 The final decline of typhus in London dates not from the early 1870s, but from the late 1870s and early 1880s. The role of the nutritional factor is indirect; but important developments in the sanitation of housing, water supplies, and hospital treatment,126 and changes in the nature of urban social dislocation, both occurring in the years around 1870, were probably critical to the subsequent history of typhus.
Very little improvement occurred in the housing conditions of the poorest of the London working classes in the later nineteenth century, 127 but developments in the later 1860s and 1870s may have been significant to typhus. In the first place, there were the demolitions for railways and street improvement, and after the passing of the Artisan Dwellings Act of 1875 these were supplemented by vestry-or Medical Officer of Health-sponsored clearance schemes specifically aimed at fever nests. In St Giles, for instance, the old fever dens of Great Wild Street and Little Coram Street were swept away by 1883, and the clearance of two more (Shelton Street, Drury Lane, and the Colonnade) was contemplated. 128 In 1887, the Lancet went so far as to remark that the St Giles clearances had cleared typhus from London.'29 Meanwhile, although the provisions for the regulation of common lodging houses in the Sanitary Act of 1866 had proved almost unworkable, sanitary departments were taking steps under existing legislation to remedy the worst of the superficial conditions as far as possible. Specific sanitary defects were rectified under the Nuisance Removal Acts; more generally, houses were cleaned and lime-washed. In St Martin-in-theFields, Dr Beale "nearly succeeded" in having every tenement house cleansed and whitewashed at least once a year during the late 1860s. Conditions in some courts, he admitted, continued to be "disgraceful", but he stated that he found the cleaning and repairing of tenement houses less difficult every year. In 1867, notices to cleanse had been attended to with "tolerable exactness", and in no instance had it been necessary to call on the magistrates for aid.130 In St Giles, 12,573 improvement orders were issued between 1875 and 1883, and 7,770 houses cleansed-an average of 971 per annum.131
Since this district had only 3,968 inhabited houses in 1881, apparently some 24.5 per cent of its housing stock was cleansed every year.
The combination of fever-nest demolition and regular cleaning may have gone some way to removing the old typhus habitats. If low-level non-epidemic typhus was sustained between epidemics by the survival of Rickettsia prowazeki in dried louse faeces, and by the continuous flow of newcomers into (and out of) poor lodgings, the regular cleaning of this type of housing would break the cycle of transmission. In Liverpool, for example, it was said that regular cleaning and supervision had eliminated typhus from the city's common lodging houses between 1848 and 1863.132 It may also be relevant that in the years 1868-79, the London Medical Officers of Health had to contend with three successive major outbreaks of contagious diseases recognized as epidemic: scarlet fever, in 1868-70; and smallpox, in 1870-3 and 1876-8. Direct results ofthese epidemics were widespread house-to-house visitations in search ofcontacts and unvaccinated children; and equally widespread disinfection of the homes, bedding and clothing of victims throughout London, both on a scale never experienced before. implementation of these preventive measures was undoubtedly particularly thorough in the poorest areas which were the most vulnerable to sanitary supervision. In these years, increased provision was also made to enable the poor to cleanse their bodies, clothes and homes themselves. Bill Luckin has argued that, although per capita water consumption in the eastern and northern districts rose from twenty to twenty-four gallons a day by the mid-1 870s, it was not until the 1890s that more than 50 per cent of this population had access to company water, or were provided with a more than intermittent supply.'33 In fact, company-supplied constant service was widely provided in the east, although less so in the northern districts, by 1880.'34 The East London Water Company was a pioneer in this respect. As early as 1868, Dr Liddle recorded that the poorest parts of VAitechapel were probably better provided with water than "any other district in London'35 In 1869, the East London Compnay resolved to extend constant supply throughout its district, and had achieved this object within its metropolitan area by 1883.
Although in the poorest courts water was often supplied by standpipes, not laid on to houses, the convenience of a constant supply and the alteration in patterns of water usage which this entailed became widespread in East London in the 1870s. It is difficult to assess how far the availability ofa constant supply improved personal cleanliness. 136 While it is clear from evidence presented before the 1884 Royal Commission on Housing, for example,'37 that an inadequate water supply continued to be a difficulty in some of the poorer districts of the city, the extension of constant water supplies may have contributed to household cleanliness, and thus to the typhus ecology.
Hospital provision was the third area in which significant developments occurred. Although the pressure which the 1860s epidemic brought to bear on workhouse services caused many districts to resort early to London Fever Hospital treatment for their typhus cases, this was an expensive proceeding for economy-minded Guardians to sanction. The situation altered with the passing of the Metropolitan Poor Act of 1867, which introduced rate equalization as a means of spreading the financial burden of London's poor more evenly. Money spent on the hospitalization of infectiousdisease victims could be reclaimed from the Common Poor Fund, thus removing 133 Hospital certainly rose sharply in 1868 (typhus admissions increased to 449, from 254 in the previous year, in the three months June-August), but as the numbers of typhoid admissions and of registered fever deaths also rose, the impact of the new legislation in this area cannot be quantitatively assessed. Given the aetiology of the disease, however, increased hospitalization was likely a more effective preventive measure for typhus than for such genuinely infectious diseases as scarlet fever and smallpox. During the 1870s, moreover, hospital provision for fever patients was extended with the opening of the Metropolitan Asylums Board hospitals.'39
Finally, during the 1870s, the rate of railwa demolitions eased. Although railway displacements continued to be made in the 18 ese were not on as large a scale, or quickly effected, as those which took place in t'he central and eastern districts in the early to mid-1860s. Between 1867 and 1885, some 19,000 persons were displaced by railway schemes, compared with 37,000 between 1859 and 1867.140 Pressure on housing in the centre did not ease, because railways, street improvements, slum demolition and warehouse construction continued relentlessly,'4' but the impact of these operations was more diffused and the degree of social dislocation less acute than in the previous decade.
In this sense, and with the temporary stabilization of the metropolitan working class economy, London's crisis of the 1860s, and with it the essential conditions for the continuance of epidemic typhus, passed in the 1870s. During that decade crucial environmental improvements eventually, although perhaps not finally until the 1880s, dislodged the disease from its seats of residual survival. Rising real wages meanwhile took the edge off urban distress in the later years of the century, and prevented large-scale 'stress' overcrowding. Poverty and misery did not disappear in London, but bread riots and semi-violent distress did.142 Typhus in the Victorian city distinction offevers, searched diligently in Rochester, Chatham and Strood for cases of typhus and relapsing fever. The towns were in constant contact with London, and were on the tramp routes. Typhoid was endemic, but neither of the "famine fevers" occurred, because, Brown concluded, there was very little overcrowding or destitution.144 When typhus appeared at Preston in July 1862, it had been absent from the town for fifteen years; contemporaries traced the origin of the first cases to ".overcrowding",145 which was probably caused by stress. The disappearance of the disease, from January 1863, probably indicates the extent to which the charitable relief which poured into the area succeeded in ameliorating the textile operatives' distress:
IV
this was also the opinion of contemporary experts.146
During the 1 860s, typhus was seriously epidemic in Liverpool and Glasgow, as well as in London. Unlike London, however, both cities had direct connections with Ireland, and both suffered continuously from typhus. Once again, however, it is clear that the initial epidemic impetus could not have come from Ireland, as the epidemic only developed there subsequently. The circumstances of Glasgow are obscure, although as late as 1886 the city's Medical Officer of Health wrote that it was never free oftyphus.'47 Contemporary opinion differed as to the cause ofthe Liverpool epidemic: the Medical Officer of Health thought it due to stress, following the Cotton Famine, which went largely unrelieved because the city was outside the central Lancashire textile district. 148 George Buchanan, investigating for the Privy Council, disagreed but was unable to reach any firm conclusion as to the epidemic's causes. 149 There seems to have been no extraordinary distress in Liverpool in the later 1860s,150 but it may be significant that this decade saw railway operations advance into the heart ofthe city. 151 The parish of Liverpool lost 2,717 inhabited houses and 31,389 inhabitants in the years 1860-71, and its excess of deaths over births stood at 2,660 per annum.152 Typhus was already endemic in the city, and local circumstances are likely to have been responsible for its epidemic escalation in these years.
Officer to the Local Government Board, mindful of "the conditions of so many industrial communities", arranged for these outbreaks to be studied more closely in 1885-6. The investigation proved revealing. In five of the seventeen towns investigated, the disease was shown "with strong probability" to have been imported. 154 None ofthe importations were from Ireland, although in five cases outbreaks were in north-eastern seaports where Irish communication was a reality. At Carlisle, Gateshead and Oldham, tramps were the vehicle of infection; at Quarry Bank, hop-pickers returning from Herefordshire; at Middlesbrough, a discharged prisoner. Importation was also suspected in Sunderland. '15 In Leeds, West Derby, and Hartlepool, it proved impossible to trace the origins of the outbreaks. All three occurred in very poor areas (in Leeds and Middlesbrough, the localities were Irish), and spread by recognized channels, among relatives, friends and neighbours. At Hartlepool, it was noted that poverty amounting to distress had been present in the winter of 1885-6, because of the depressed state of the shipping industry; at Quarry Bank, a town dependent on the chain-making industry, trade had also been much depressed, and a strike had further reduced wages, when typhus appeared in a particularly insanitary district. '56 In Maryport and Liverpool, eastern seaports with histories of typhus where free communication with Ireland might have been found to have been a crucial factor, the Board's Inspector Spear was not convinced of its significance. In Maryport. most of the frequent and "somewhat mysterious" reappearances of typhus could not be so explained. The Maryport outbreaks recurred in one poor quarter ofthe town where the lodging houses, the resort of sailors and dock labourers, were found. Nelson Street, in particular, saw repeated cases. In Liverpool, the Medical Officer of Health's inquiries only occasionally revealed importations from Ireland or elsewhere. Liverpool typhus, whether in its endemic or epidemic form, appeared within certain well-defined limits, in the older and generally low-lying districts towards the river, in South Toxteth ward and neighbouring localities. Here were long narrow streets, confined courts and cellar dwellings occupied by the poorest of the poor, mainly Irish unskilled labourers, who found a precarious livelihood in the docks, and their families. In these localities, Spear observed, typhus appeared to be indigenous, and most frequently an outbreak would appear to be linked with an earlier one, "or antecedent cases before unrecognised are found to have occurred amongst the children of the resident population (if the constantly shifting seething mass ofsqualid humanity may be so designated), and there all further trace is lost".'57
Typhus thus continued endemic, if generally submerged, in Liverpool until the later 1 890s at least, with occasional epidemic outbreaks to testify to its survival. In London, the chance discovery of a typhus-nest in the district of St Olave, in 1890, suggests the possibility of a similarly submerged existence.158 The experience of Nelson Street, Typhus in the Victorian city Maryport, is yet more instructive. Here Spear found reason to attribute the outbreak to "the revivification of long dormant household contagion". He discovered that Nelson Street contained a marine store dealer, whose proprietress admitted that she had often taken rags from fever-stricken houses. Her business had probably been the source of the many cases in the district over the years, and the culminating outbreak occurred when she moved house, and her contaminated rag-store was disturbed.'59 In Carlisle and Salford, furthermore, difficulty had been experienced in avoiding recurring outbreaks in rooms supposed to have been disinfected; Spear warned particularly against the premature withdrawal of surveillance from infected localities. 160 The conclusions which Spear drew from his inquiries in 1886-7 illustrate the extent to which different factors operated in different areas, even within a limited period. He emphasized the difficulty of identifying the origin of most outbreaks, and noted that early cases were frequently so mild as to pass unrecognized, and that the habit of the disease was to "creep steadily on" for some time until multiple cases in different households combined to exert an "explosive force". Cases appeared amid destitution and squalor; he attributed the current relative inactivity of typhus to the comparative absence of distress. Spear himself seems to have favoured migration as the trigger for outbreaks,'61 but the evidence of Maryport, Carlisle and Salford clearly suggests the importance of residual or dormant infection in some areas. The mildness of early cases also suggests continuing, submerged infection among child populations in some towns. This may have activated outbreaks among adults when the "ecological" balance of housing for the poor was disturbed in times of stress, as it was, for example, in Hartlepool and Quarry Bank in 1885-6. By this date, the degree to which outbreaks escalated often depended on the vigilance of the local health authorities: at Leeds, Hartlepool, Carlisle, Middlesbrough, Oldham, Newcastle, Flint and repeatedly in Liverpool, the disease became established through the neglect of unrecognized cases; but in Accrington, Warrington, Gateshead, Sheffield and Jarrow, and in Chelsea, Southwark and Camberwell where there were also episodes at this time, initial cases were promptly recognized and dealt with, so forestalling any considerable outbreak. 162 Spear's inquiry, while it provides no evidence of serious Irish links, suggests that migration, household dust infection, and residual endemic typhus all contributed at times to epidemic outbreaks, but that the critical factor in epidemic escalation was often extraordinary distress caused by local economic factors and accompanied by social dislocation. '63 In Liverpool, the disease was maintained among a poor population which, within certain geographical limits, was constantly mobile in squalid and overcrowded living conditions. In Maryport, similarly, the disease occurred principally in an area of the town with a poor and highly mobile population. The predominance ofports among the towns studied in 1887 (see figure 2) may be explained by their greater vulnerability to imports, but also by their social structure. By their very nature, ports could not avoid the growth of quarters ofcheap housing and a transitory and often disreputable population. Sanitary supervision was difficult in such quarters, and it was here that typhus stood its best chance of residual survival. Given its endemic survival in places such as Maryport and Liverpool, coastal traffic and ordinary population movements would ensure occasional outbreaks elsewhere, especially in other seaboard towns attracting a similar traffic and population. The origin ofthe 1887 outbreak at Carlisle, for example, was traced to Maryport, via a man who had travelled through Cumberland in search ofwork, while a prolonged outbreak at Workington in 1884 had spread by demonstrable links to Dearham, Maryport and Whitehaven.l64 V The disappearance ofepidemic typhus from Victorian cities constituted a significant improvement in the living conditions of adult urban populations, and marks something of a watershed in urban health history. Rural immigrants to these cities had been especially vulnerable; now a major cause of their mortality was removed. In epidemic terms, life became considerably more secure for the urban poor and for the middle classes directly involved with them. For social and medical historians, the survival ofepidemic typhus until the 1870s suggests the continuation of urban crises of the pre-industrial type, in which social dislocation was associated with epidemic disease, long after the towns had been released from harvest-related supply problems; as well as the significance of local economic conditions in determining disease behaviour. The disappearance of typhus represents, on the one hand, the arrival of structural, as well as economic and social, stability; on the other, the effectiveness of local public health programmes after 1870.
Detailed analysis of the nineteenth-century typhus experiences of individual towns can alone confirm the hypothesis that social dislocation was the principal determinant of epidemic outbreaks. According to Murchison, the disease was not endemic on the Continent between epidemics as it was in Britain and, to an even greater extent, in Ireland.165 In England, industrial development and rapid urbanization from the later eighteenth century undoubtedly resulted in widespread stress among increasing urban populations, to an extent which may have paralleled the stress produced by warfare on the Continent. The conditions which sustained epidemic and endemic typhus in Ireland are still not elucidated fully, but urban stress and the low expectations of Irish urban immigrants may have been critical. To Murchison, Ireland's whole social and economic structure lay at the root of her typhus endemicity. 166 Nevertheless, Irish importation of epidemic typhus into England was not crucial in determining explosions of the disease there. It was rather the social condition Typhus in the Victorian city of individual cities that allowed the epidemic escalation of imported or residual endemic typhus; and the steady disappearance of typhus after 1880 reflects both the vigilance of health authorities, and the degree to which serious social and economic dislocation was modified in English cities in the closing decades of the nineteenth century.
FIGURE 2
Map of Towns involved in Typhus Outbreaks [1885] [1886] [1887] 
